Abstract: Cognition has become prominent in the study of schizophrenia because of its importance for understanding the etiology of the illness and its consequences for living independently. For people with schizophrenia who are also deaf, investigations of cognition and schizophrenia are infrequent. This study examines the role of linguistic ability in relation to cognition, social cognition, and functional outcome among deaf adults with schizophrenia or schizoaffective disorder. The primary finding is that linguistic ability is positively and significantly associated with functional outcome above and beyond the contribution of cognition and social cognition. A younger age of sign language acquisition is significantly associated with superior linguistic ability, but did not moderate the effect of linguistic ability on other domains. Opportunities for deaf mental health consumers to participate in sign language enrichment programs and communicate with other skilled signers may be useful additions to standard psychiatric rehabilitation programming. More research is needed to clarify the consequences of deafness with regards to schizophrenia especially as it relates to language, vision, and symptoms.
xtensive data exist regarding the linguistic and cognitive deficits associated with schizophrenia. An association has been established for example, between certain types of language disfluencies (e.g., loose associations) and particular subtypes of the illness (e.g., disorganization). Similarly, cognition has become prominent in the study of schizophrenia because of its importance as predictor of community role functioning and a target for treatment development (Dickinson and Coursey, 2002; Gold et al., 2002; Marder and Fenton, 2004; Silverstein et al., 1998) . Deafness-oriented researchers have long-investigated language and cognition yet empirical studies regarding deaf people with serious mental illness are infrequent. In the small literature that exists, linguistic concerns have been addressed insofar as they relate to evaluation and treatment (Glickman and Harvey, 1996; Kozlowski-Graham, 1991; Roberts and Hindley, 1999; Trumbetta et al., 2001 ) and, how particular language disfluencies interact with the symptoms of schizophrenia (Altshuler and Abdullah, 1981; Altshuler and Sarlin, 1962; Critchley et al., 1981; Glickman, 2005; Trumbetta et al., 2001) . In terms of symptoms themselves, there is consensus that deaf patients display the same signs of schizophrenia as do hearing people. In addition to flat or blunted affect, symptoms reported include visual and "auditory" hallucinations (Atkinson, 2006; Critchley et al., 1981; du-Feu and McKenna, 1999) , delusions, incoherence (Evans and Elliot, 1981) , disorganization, and thought disorder (Thacker, 1994) .
Among nonclinical deaf research samples, studies regarding language and cognition are common; among the most consistent findings are those suggesting that protracted language acquisition is causally associated with delays in the mastery of American Sign Language (ASL) (Boudreault and Mayberry, 2006) as well as meta-representational capacities (Russell et al., 1998; Siegal, 1995, 2000; Schick et al., 2007) . With the onset of mental illness, pre-existing weaknesses are exacerbated and the ability to cope successfully with working, socializing, and living independently is further challenged.
This study explores relationships between sign language ability, cognition, social cognition, and functional status in a sample of deaf outpatients with schizophrenia. Because little research addresses these domains simultaneously, correlations are examined in an exploratory fashion along with a specific test of linguistic ability's influence on functional outcome. The overarching goal is to uncover potential targets for psychiatric rehabilitation, such as linguistic and socialcognitive ability, that may contribute to the development of empiricallybased interventions for the population. The key domains under investigation and relevant research findings are briefly reviewed in the following sections.
AGE OF SIGN LANGUAGE ACQUISITION
As 90% of deaf children are born to hearing parents, the influence of delayed language acquisition has long-generated empirical questions regarding linguistic and cognitive development. It is clear that deaf people born to deaf parents and exposed from birth to a conventional sign language, such as American Sign Language (ASL), acquire language as effortlessly as hearing children (Hoffmeister and Wilbur, 1980; Newport and Meier, 1985) . Thus, in an appropriate linguistic environment, in this case, a signing environment, deaf children are not handicapped with respect to learning language (Goldin-Meadow, 1993, p 64) .
For the majority of deaf people, an accessible linguistic environment is not typically available until school begins when, depending on the educational setting, the deaf student is exposed to sign language models that may be more or less accurate (e.g., teachers for whom ASL is a second language). Mayberry (2002) describes the language difficulties endemic to the deaf as completely preventable; they are caused by a lack of exposure to accessible linguistic input at the right time in human development, namely infancy and early childhood. The language difficulties are permanent and not ameliorated by substituting sign language for spoken language at an older age (p 101).
A six-month to one-year delay in exposure to language is considered "late" by many, especially parents, developmental psychologists, and educators. It is not unusual for a deaf child's first exposure to sign language to occur in the first grade, and for others, much later still. Thus, professionals working in the deaf community tend to consider the age of 5, an "early" age of sign language acquisition.
EARLY VISUAL AND VISUOSPATIAL PROCESSING
Among the deaf, developmental delays in domains of language and cognition coincide with enhanced abilities in visual and visuospatial processing. Those who sign, and early sign language learners especially, display above average skill in face recognition, block design, movement detection, mental rotation, and spatial memory Bettger et al., 1997; Emmorey, 1993 Emmorey, , 2002 Neville, 1988) . Enhancements are linked with lifelong experience with a visuospatial language and are found among deaf as well as hearing native signers (Bettger et al., 1997; Emmorey, 1993) .
Findings regarding enhanced spatial cognition among deaf adult populations are less consistent than data generated from deaf children and adolescents. Equivalent visuospatial memory performance across nonclinical and clinical deaf adults and their hearing peers has been documented alongside reports of superior performance (Eldredge, unpublished doctoral dissertation, 1984; Eldredge and Zhang, 1988; Hauser et al., 2006; Horton and Silverstein, 2007; Parasnis and Kirk, unpublished manuscript, 2004; Spitz and Kegl, unpublished manuscript, 2004) .
From the schizophrenia literature, early visual processing (EVP) and visuospatial memory (VSM) are consistent predictors of functional status (Bowie et al., 2006; Butler et al., 2009; Goldberg and Green, 2002; Green, 1996) and in general, the cognitionoutcome relationship-including linguistic ability-outcome relations-has been well-established (Bowie and Harvey, 2008; Green, et al., 2004) . Among deaf people with schizophrenia, cognitionoutcome relations were replicated in the sample employed herein; visuospatial memory was the strongest predictor of functional outcome followed by EVP, vigilance, and word memory (Horton and Silverstein, 2007) . In another study, social cognition mediated the cognition-outcome relationship for deaf (and hearing) subjects with schizophrenia (Horton and Silverstein, 2008) .
SOCIAL COGNITION
The acquisition of a Theory of Mind (ToM) is displayed by the ability to identify what other people may be thinking in an interpersonal situation and is increasingly investigated by schizophrenia researchers. The domain has a long history of investigation among nonclinical deaf samples and has proven to be interwoven in a dynamic fashion with one's facility with language (Frith and Corcoran, 1996; Moeller and Schick, 2006; Russell et al., 1998) . Like children with autism, ToM ability in nonclinical deaf children has been studied as a means to disentangle meta-representational abilities from ones that are linguistic. With some consistency, native signers and hearing children (i.e., early language learners) perform similarly on ToM measures; and, their performance exceeds that displayed by deaf children from hearing families (i.e., late language learners) (Schick et al., 2007) . The association between language and cognition, or the disassociation, depending on one's point of view, has been used to support both domain-general as well as domain-specific theories of language and thought (Bettger et al., 1997; Marschark et al., 1997; Peterson and Siegal, 1997) .
Relations between linguistic ability and another domain of social-cognition, face processing, have been investigated to gain insight into the functional specialization of the cerebral hemispheres. Left and right brain lesioned deaf signers have revealed unique patterns of spared and impaired functions relating to linguistic and affective face processing (Corina et al., 1999) . Results suggest, among other things, that a neural dissociation exists between linguistic and nonlinguistic cognitive processing (i.e., grammaticized and affective face processing respectively) (Corina, 1989; Corina et al., 1999; Kubota et al., 2003; Mandal and Singh 1990) .
Little is known about the potentialities of these operations among deaf people with schizophrenia (for an exception see Kubota et al., 2003) but it is clear that ASL signers must be able to quickly identify and discriminate between linguistic and affective facial expressions to process and interpret signed sentences (Bettger et al., 1997) .
SUMMARY
Linguistic (sign) ability is studied in relation to cognition, social cognition, and functional outcome in a sample of deaf people with schizophrenia (n ϭ 34). A correlational analysis explores relationships previously established among hearing and deaf people with and without schizophrenia. For example, in spite of competing associations-both endogenous and exogenous-the current study explores whether a younger age of sign language acquisition is associated with less problematic language and cognition as is the case in nonclinical deaf samples. Additionally, descriptive data comparing early and late sign language learners are presented. The primary hypothesis tested is that sign language ability makes a unique contribution to levels of functional status, beyond that produced by cognition and social-cognition.
METHODS

Subjects
From a pool of 102 deaf consumers who are part of community-based psychiatric rehabilitation program in the Midwest, 46 volunteered to participate in the study. The final sample included 34 subjects (11 people did not meet diagnostic criteria). All were prelinguistically deafened (people who became deaf prior to the acquisition of spoken language) and have severe-to-profound (70 -89 dB loss) or profound (Ͼ90 dB loss) hearing loss (Adams et al., 1999; Rich, 1993) . For this group, according to Mayberry (2007) , listening to and lip-reading speech would have provided insufficient linguistic details for them as children-even with powerful hearing aids and cochlear implants-to acquire spoken language spontaneously within the standard, developmental time frame.
A diagnosis of schizophrenia or schizoaffective disorder was determined by the author's administration of the Structured Clinical Interview for DSM-IV Axis I Disorders-Patient Edition (SCID) (First et al., 1997) . The SCID was translated into ASL and backtranslated into English by the author and a native signer (r ϭ 0.90). Thirty-eight percent of the sample was female, 53% white, and the mean age was 45 years old (SD ϭ 9). The average age of illness onset was 18 years (SD ϭ 8). The sample's clinical and demographic information is presented in Table 1 .
Once the study procedures had been fully explained, informed consent was obtained from each participant. A test of comprehension of informed consent was included to account for varying levels of linguistic ability. Consent and recruitment procedures were approved by the institutional review boards at the University of Chicago and the agency that hosted the research. Test instructions and stimuli were administered in sign language for all subjects (either ASL or a form of signed English).
asked about their early experiences with sign language and with the deaf community (e.g., How old were you when you learned sign language? How old were you when you first met another deaf person?). Additional information regarding subjects' early experience with sign language was gathered from staff persons who had attended school with participants; because the deaf community is small, it is common for deaf staff working in human service agencies to have pre-existing relationships with consumers, typically from early schooling. The information was triangulated to produce an age of first exposure to adequate sign language models (usually teachers and deaf classmates). Those who were exposed to sign language from birth (e.g., deaf children born to deaf parents) are considered native signers. The reliability of this variable is similar to that generated from other self-report data wherein measurement error, in part, depends on memory skills of participants.
Linguistic Ability
Linguistic ability was operationalized by the Sign Communication Proficiency Interview (SCPI) Newell, 1996, 1999) . A native (deaf) signer engaged subjects in face-to-face interviews. The SCPI is a videotaped measure and evaluates skills in 5 categories (Table 2) . SCPI ratings range between 0 and 100, with higher ratings indicating native-like signing ability.
Cognition
Four domains of cognition were reduced to a composite variable for analysis (word memory, visuospatial memory, early visual processing, vigilance). Two cognitive domains, EVP and visuospatial memory (VSM) are individually analyzed in relation to linguistic ability because of their relevance to the use of sign language.
EVP was operationalized by the Partial Report Span of Apprehension (Asarnow and Nuechterlein, 1994) and concerns the stage of visual processing during which basic operations are carried out, for example, data reduction, filtering, and edge location (Treisman and Gormican, 1988) . The ability is evaluated by determining the number of briefly displayed items that can be attended to at one The overall understanding of questions comments and statements Spontaneity The ability to provide visual feedback to the interviewer time (i.e., span of apprehension). Subjects must quickly identify which of 2 target letters appear on the monitor (T or F) and is thus conceptualized as a linguistic-based cognitive ability. Visuospatial memory (VSM) was operationalized by the Complex Figure Test (Visser, 1970 (Visser, -1973 . Two indices are reported: perceptual organization (VSM-copy) and immediate recall (VSM-recall). Because the task requires the recreation and recall of a geometric figure, it is conceptualized as measuring nonlinguistic (i.e., imagistic/spatial) cognitive ability. The remaining domains comprising the composite cognitive variable are described in Horton and Silverstein, 2007 .
Social Cognition
Similar to cognition, social-cognitive domains were reduced to create a composite variable for analysis in relation to linguistic ability and functional status. The composite variable includes Theory of Mind and 2 indicators of facial affect processing (identification and discrimination). Theory of mind was assessed using the Hinting Test (Corcoran et al., 1995) . The test involves vignettes that end with one of the 2 characters dropping a hint. The subject has to determine the underlying meaning or desire behind the hint. The author translated the Hinting Test into ASL, and it was backtranslated by a native signer (r ϭ 0.80). During the back-translation, 2 of the 10 Hinting Test items included ASL phrases that lacked spoken English equivalents. Options were discussed and changes in the translation were made based on mutual agreement (Brauer, 1993; Crowe, 2002) .
Facial affect processing was operationalized via The Facial Emotion Identification Task (FAP-I) and the Facial Emotion Discrimination Task (FAP-D) (Kerr and Neale, 1993) . The FAP-I includes 50 black and white photos representing 6 emotions: happiness, sadness, anger, fear, surprise, and shame. Subjects were asked to label each emotion as it was displayed (i.e., emotion identification). The FAP-D includes 77-item pairs and required the subject to decide whether the same or different emotions were depicted in the pairs of photographs (i.e., emotion discrimination).
Functional Outcome
The Multnomah Community Ability Scale (MCAS) was used to operationalize functional status (Barker et al., 1994a,b) . Scores are based on functioning in the past month. The measure contains 4 subscales: social competence, interference with functioning, adjustment to living, and behavioral problems. The researcher and caseworkers met individually and completed an MCAS for each participant. Cronbach alpha revealed good reliability in the study sample (␣ ϭ 0.90, F ϭ 10.11, p Ͻ 0.001).
Statistical Analyses
Data were analyzed with the Statistical Package for the Social Sciences software (16.01). In addition to correlational analyses and t-tests, a hierarchical regression is employed to evaluate whether linguistic ability has an independent influence on functional outcome compared with cognition and social cognition. The analysis employs composite variables to reflect cognitive and social-cognitive ability. Functional status is regressed on to linguistic ability in the first equation; social-cognition was added in the second; and, the final equation includes linguistic ability, social-cognition, and cognition. The model's analysis of variance statistics are adequate (͓df ϭ 29͔ F ϭ 8.48, p ϭ 0.000) and collinearity statistics prove acceptable (Eigenvalues Ͼ0.80, Tolerance Ͼ0.80, VIF Ͻ1.5). Levels of skew and kurtosis were analyzed in the study variables and most were normally distributed; VSM-copy and ToM were transformed (squared) for analysis.
Because sequential testing is performed on the same set of subjects the alpha level is corrected using a Bonferroni adjustment.
The primary hypothesis, analyzed via the regression model described, includes 6 tests. The alpha level is thus reduced to (df ϭ 33) p ϭ 0.02; t Ͼ 2.43 (2-tails) and 2.12 (1-tail). The average correlation among the variables (0.50) is accounted for in the correction (Uitenbroek, 2004) . The additional descriptive statistics presented are not corrected for multiple associations and should be considered tentative. All variables were standardized to facilitate interpretation of beta coefficients and the results of statistical tests are reported for 2-sided tests unless otherwise noted. No more than 5% of cases are removed (n ϭ 1) from any single analysis of all subjects (Cohen and Cohen, 1983) . Table 3 presents correlations between language, cognition, social cognition, and functional outcome. Table 4 presents a comparison of early and late sign language learners on components of linguistic ability. The results of the regression model are presented in Table 5 .
RESULTS
The Influence of Early Versus Delayed Sign Language Acquisition
The inverse association between age of sign language acquisition and ASL fluency (Table 3) replicates research with nonclinical deaf samples. Though the relationship may seem commonsensical, it has important implications regarding deaf education as parents and teachers decide between signed, oral, or a mixed method of education and socialization. Early learners (age 5 years and below) displayed superior knowledge of ASL grammar (manual and nonmanual), greater fluency (e.g., intelligibility and clarity in the formation and execution of signs, numbers, and fingerspelling), and possessed a larger vocabulary compared to late learners (Table 4) . When illness severity is taken into account, early exposure to sign language continues to exhibit a significant influence on linguistic ability (͓df ϭ 32͔ t ϭ Ϫ3.16, p ϭ 0.004).
Although associated with superior signing ability, early sign language acquisition does not moderate other cognitive and social cognitive abilities. Perhaps more meaningful relationships would have emerged if the sample included a larger number of subjects exposed to language from birth (the sample included only 2 such subjects and thus the variable is positively skewed toward a later age of acquisition ͓mean ϭ 7.32 years; range ϭ 0 -20͔). In light of its distorted distribution, the potency of early exposure on fluent signing ability indicates that further investigation may be fruitful for delineating the long-term sociolinguistic consequences of delayed language acquisition in deaf clinical populations.
Linguistic Ability and Cognition
As previously established in the current sample as well as other samples of people with schizophrenia, cognition and social cognition are each positively associated with functional status (Table 3). Linguistic ability is also correlated to functional status yet without controlling for other influences, much variance is left unaccounted for in functioning deficits. The discussion of correlations that follows underscores domains, in relation to linguistic ability, that may be particularly relevant to the study of psychiatric outcomes among deaf people with schizophrenia.
Visuospatial Memory
The composite variable reflecting cognitive ability is positively, but only weakly collinear with linguistic (ASL) ability. When analyzed individually rather than as a composite variable, early visual processing is the only domain of cognition significantly correlated to ASL fluency. The disassociation between linguistic ability and VSM-copy and -recall is of note because visuospatial perception and memory are prerequisites to processing ASL as well
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Deafness and Schizophrenia as the generation of mental imagery (Emmorey and Corina, 1990; Emmorey et al., 1991 Emmorey et al., , 1993 . Also, the VSM measure, the Complex Figure Test , is considered resistant to linguistic mediation because the stimulus taxes the upper range of visuospatial processing better than other "complex" geometric stimuli (Casey et al., 1991; Fastenau et al., 1999) . Although uncorrelated to linguistic ability, visuospatial memory is correlated in expected directions with 2 other linguistic-based cognitive tasks: word memory (data not presented in tables) and early visual processing (Table 3 ). In turn, word memory and EVP are respectively, uncorrelated and weakly correlated to linguistic ability. Emmorey et al. (1993) suggest that visual imagery and visuospatial memory, known to be involved in the processing of ASL, may or may not be related to the principles that underlie ASL grammar (p 178). In this case, VSM may be associated to measures of "physical production" (i.e., execution of signs including intelligibility and clarity) more strongly than "visual grammar." Yet in the current sample, this was not the case; VSM is equally uncorrelated to each subscale on the measure of linguistic ability. Indirect support for Emmorey et al's (1993) hypothesis that VSM and grammatical processing may be independent comes from a positive association between VSM-copy and the identification of facial affect, both nongrammatical abilities (Table 3) . The disassociation between VSM and linguistic ability is strengthened by an unexpected positive correlation between age of sign language acquisition and VSM-copy (i.e., late, rather than early language learners displayed superior skills on the copy condition of the Complex Figure Test) . The possibility remains that the disassociation between VSM and sign language ability is due to measurement error, e.g., the Complex Figure Test has been found correlated to higher-order reasoning abilities (Lezak, 1995) or, VSM may be moderated by an unknown correlate.
Early Visual Processing
The relevance of EVP to ASL fluency is supported by a moderately positive association between the two variables (Table 3 ). Fluent signers are better able to identify briefly displayed alphanumeric symbols when compared with subjects with weaker signing ability. The relationship is reduced to a trend when illness severity is controlled (͓df ϭ 33͔ t ϭ 1.86, p ϭ 0.07).
Significant associations between better EVP, superior visual grammar (͓df ϭ 33͔ r ϭ 0.37, p ϭ 0.03), and FAP (both identification and discrimination) (͓df ϭ 33͔ mean r ϭ 0.35, p Ͻ 0.05) are congruent with the idea that EVP deficits are particularly harmful to the perception of ASL, especially to grammatical information displayed on the face (i.e., grammaticized facial expressions). As a primary articulator, subtle face movements (lifting of eyebrows) reflect specific lexical and syntactic markers of the language such as relative clauses, conditionals, and question types (Liddell, 1980; Reilly et al., 1990 Reilly et al., , 1991 Goldin-Meadow et al., 1996) . The association between EVP and FAP-linguistic and nonlinguistic-based tasks respectively-has been documented in other samples of (hearing) people with schizophrenia (Kee et al., 1998) and supports the idea that EVP deficits may underlie affective face processing and possibly linguistic face processing deficits among the deaf. As with VSM, no differences emerged on the measure of EVP between early and late learners.
Linguistic Ability and Social Cognition
Of the social-cognitive indicators, ToM, but not facial affect processing, is positively associated with linguistic ability. As expected because of ToM's interdependence with linguistic skill, subjects who display increasingly native-like signing ability are more skilled at inferring an interlocutor's intentions. In a post hoc analysis, linguistic ability mediated the effect ToM has on functional status by transmitting a significant portion of its effect on to levels of outcome (ToM3linguistic ability3functional status) (indirect effect: ͓df ϭ 30͔ t ϭ 2.16, p ϭ 0.02). Ontogenically, linguistic ability precedes the acquisition of a Theory of Mind, yet it is perhaps best conceptualized as interdependent and mutually reciprocal in its influence on metacognitive ability in the case of adults with schizophrenia (Li, 2003) . The disassociation between the identification and discrimination of facial affect and sign language ability provides additional indirect support for the finding that the two are neurally distinct (nonlinguistic, linguistic-based tasks, respectively) (Corina et al., 1999) .
Linguistic Ability and Functional Status
The final analysis compares the relative influence of linguistic ability across 3 models; in each, superior linguistic ability is significantly associated with higher levels of functional outcome (Table  5 ). In the final model, 43% of the variance in functional outcome is explained by linguistic ability and the composite cognitive and social cognitive variables. These latter domains are significantly and inversely associated to functional outcome in bivariate tests, but are reduced to trends in comparison to linguistic ability in the final model. The association between linguistic ability and functional outcome would likely be attenuated by variables such as intelligence and level of education. Future investigations will benefit from controlling these correlates, nonetheless the data support the idea that linguistic ability may play a role in the functional status of the sample.
DISCUSSION
The study of human language expressed in different input/ output modalities has proven to be a powerful tool for understanding The Journal of Nervous and Mental Disease • Volume 198, Number 9, September 2010 Deafness and Schizophrenia the mind across a variety of issues, contexts, and concepts. A point of convergence arises for developmental psychologists and schizophrenia researchers: both are seeking to understand the possible negative ramifications of language problems during development on complex cognitive action in adulthood, which remains largely unknown for disordered and nondisordered deaf populations (see du-Feu and McKenna, 1999; Hoffmeister and Wilbur, 1980; Mayberry, 2002; Trumbetta et al., 2001) . The study described is a preliminary step toward identifying whether differences in linguistic and cognitive performance underlie similarities apparent at the level of symptom manifestation across deaf and hearing subjects with schizophrenia.
With regards to the age at which deaf people are exposed to sign language, it has been noted that infants who hear normally are enthusiastically exposed to signs at an early age (Signing with your baby, 2009) whereas deaf children are not because of beliefs that sign language impedes language acquisition (Mayberry, 2007, p 539) . Perhaps the clearest example of the robustness of language comes from the fact its generation is not tied to the mouth and ear but can also be processed by the hand and eye (Goldin-Meadow et al., 1996, p 34) . Indeed, there is adequate evidence that linguistic structure, its acquisition and processing, transcends sensory-motor modality; sign languages have hierarchical structure identical to that of spoken languages, despite the fact they are gestured and watched (Mayberry, 2007 ; also see Klima and Bellugi, 1979; Liddell, 1980; Padden, 1988; Stokoe et al., 1965; Supalla and Newport, 1978) . The notion of exposing deaf people to complete language models early in development is thus more important than what particular language serves as the model. Whether visual (sign language) or oral (spoken English) language is more appropriate depends in part on the extent of the hearing loss; the choice remains a controversial subject for deaf people and their advocates.
In the current sample, early sign language acquisition is significantly associated with superior linguistic ability and appears to warrant further investigation in the study of schizophrenia and deafness. The lack of association between early sign language acquisition and other cognitive and social cognitive variables may be explained by unknown confounds related to schizophrenia or measurement error. Importantly, the effects of early sign language learning appear most obvious in the comparison of native and non-native signers in specific domains of sign language processing (syntactic, phonological, etc.) (Bettger et al., 1997; Mayberry, 2007) ; in the current sample, only two native signers were included.
Controlling for cognition and social cognition, the significant association between better sign language ability and higher levels of functional outcome supports the straightforward notion that ongoing exposure to complete language models, including specific opportunities to communicate with other skilled signers may be useful additions to standard psychiatric rehabilitation programming for deaf mental health consumers. There is adequate evidence that after long-term exposure to sign language, some late learners display enhanced cognitive abilities similar to native signers indicating that exposure to ASL during childhood may not be critical (Bettger et al., 1997; Talbot and Haude, 1993; Emmorey et al., 1993; Corina et al., 1999) . Thus, the consistency and duration of exposure to sign language leads to changes in cognitive abilities rather than the influence coming from the timing of exposure during development (Bettger et al., 1997) .
Higher-order conceptual processing requires further investigation in the deaf in order to delineate the specific way social behavior is shaped, especially in the context of schizophrenia. Herein, patterns of relations between sign language ability, metarepresentational skill, facial affect processing, and visual processing indicate that the linguistic-nonlinguistic dichotomy is an overlysimplistic explanation for the data. While basic research addresses questions regarding whether these domains, and visual processing in particular, are enhanced in the deaf, applied investigations, including imaging work, will benefit from determining if targeting visual processing in psychiatric rehabilitation for example, will cause improved functional outcomes in the population.
The results of this study must be interpreted within the context of several limitations related to measurement and representativeness of the sample. Aside from linguistic ability and visuospatial memory, the measures employed have not been validated for use with deaf people. Tools are needed that distinguish between specific language impairments and the symptoms associated with schizophrenia and also take into account the early language deprivation the population experiences (Black and Glickman, 2006) . To advance knowledge, the development of new measures that are psychometrically sound for use with the population should be pursued (e.g. Pollard et al., 2005) concomitant to the validation of existing measures. Normative data for nonclinical deaf adults with regards to visuospatial memory will be useful in further exploring how it interacts with sign language ability in clinical populations.
The representativeness of the study sample is challenged by its convenience. The participants represent older, long-term service recipients living in a major metropolitan area; younger, recent-onset individuals with schizophrenia, residing in areas where specialized services for the deaf do not exist are likely to perform differently. The generalizability of the results is further challenged by the small sample size and correspondingly low level of power to detect differences, at least of statistical significance. The limitations must be balanced however, against the fact that there is a dearth of research concerning community based samples of persons with schizophrenia who are also deaf.
The extension of knowledge regarding language and cognition to deaf adults with serious mental illness is timely because of the need to develop meaningful interventions tailored for the population. By way of example, the development of interventions designed to target social cognition, such as the Social Cognition and Interaction Training Program (͓SCIT͔ Penn et al., 2007) , may be useful with the deaf. The SCITs focus on social interaction and emotion processing emphasizes interpersonal communication including concepts such as "figuring out situations." In addition to improving language skills generally, the intervention is likely to influence long-standing cognitive deficits associated with varying degrees of communication deprivation.
Conditions in which deaf people are limited to the use of interpreters for short periods of time counters empirical and intuitive evidence that an accessible linguistic environment leads to improved outcomes across social and functional domains for deaf and hearing, clinical and nonclinical groups alike. Ultimately, effective interventions for deaf people will likely incorporate activities stimulating higher order thinking via interactions with fluent signers. It is recommended that accommodations to current treatment models be made simultaneous to continued research and development efforts.
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